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RESUME

I was born and educated in Paris, France. 1
maintained my Ph. D in 1969. I moved to Israel
in 1971, where I eventually became Full Professor
at the Hebrew University. I came to the United
States in 1988 for a sabbatical at Lawrence
Livermore National Laboratory, and settled in
Washington, DC as a contractor at the Naval
Research Laboratory. I presently reside in Zurich,
Switzerland for family reasons, but continue to
work for ARTEP, as a contractor for the Naval
Research Laboratory.

EDUCATION

1969 Doctorat d'Etat (Ph.D. )University of Paris, Orsay Campus, France
Title: The Parametric Potential, a New Method for the Computation
of Atomic Wavefunctions.
Advisors: Alfred Kastler (Nobel Laureate), Bryan R. Judd, Pierre

Jacquinot.

1961 Licence de Physique (B.S.).
University of Paris, Orsay Campus, France.

WORK EXPERIENCE

1991 - Present Senior Scientist, ARTEP, Inc.
Under contract with Naval Research Laboratory, Washington, DC.
1989 - 1991 Full Professor (tenure)
The Hebrew University, Jerusalem, Israel.
1984 - 1989 Associate Professor of Physics (tenure)
The Hebrew University, Jerusalem, Israel.
1985 - 1987  Head, Theoretical Physics Section of the Racah Institute of Physics
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1980 - 1984
1973 - 1980
1969 - 1973
1963 - 1969
1961 - 1963

The Hebrew University, Jerusalem, Israel.

Senior Lecturer (with tenure)

The Hebrew University, Jerusalem, Israel.

Senior Lecturer

The Hebrew University, Jerusalem, Israel.

“Chargé de Recherches “(equivalent to Assistant Professor)
Laboratoire Aimé Cotton, Orsay, France.

(Centre National de la Recherche Scientifique )
“Attaché de Recherches” (equivalent to Senior Lecturer)
Laboratoire Aimé Cotton, Orsay, France (CNRS).
“Assistant” (equivalent to Teaching Assistant)
University of Paris (Orsay Campus), France.

TEMPORARY AND VISITING POSITIONS

1990 - 1991
1/1989
1989

1985 - 1989
8-10 /1988
1985
8/1983
8/1981

6 - 7/1978
8 -9/1978

1971 - 1973

COMMITTEES
1992-present
1985 - 1988

1987 - 1988

Staff Scientist III.

Lawrence Berkeley Laboratory, Berkeley, CA .

Senior Visiting Scientist

Ecole Polytechnique, Palaiseau, France.

Senior Scientist (Contractor)

Lawrence Livermore National Laboratory, Livermore, CA.
Consultant

Lawrence Livermore National Laboratory, Livermore, CA.
Contractor (Supply of Atomic Physics Code)

National Institute for Standards and Technology, Gaithersburg, MD.
Consultant

Laboratory for Laser Energetics, Univ. of Rochester, N.Y.
Visiting Full Professor

University of Paris, Orsay Campus, France.

Visiting Full Professor

University of Paris, Orsay Campus, France.

Senior Visiting Scientist

Laboratoire Aimé Cotton, Orsay, France.

Senior Visiting Scientist

Theoretical Chemistry Institute, Oxford, England.
Post-doctoral Fellowship from CNRS

at the Hebrew University, Jerusalem, Israel.

Member, Scientific Committee for the conference “Atomic Processes

in Plasmas”

Member, Supervision Committee for Research Students of the

Faculty of Sciences, The Hebrew University, Jerusalem, Israel.
Member, The University Computing Center Committee
The Hebrew University, Jerusalem, Israel.



1986 Chairman, Faculty of Sciences Computer Committee
The Hebrew University, Jerusalem, Israel

REFEREEING RESPONSABILITIES

I currently referee manuscripts for Physical Review A, Physical Review E, Physical
Review Letters, Journal of Physics B, Physics of Plasmas, and Physica Scripta, on average
one manuscript a month.

CURRENT RESEARCH INTERESTS

At present, I am in charge of the atomic physics part of the simulation of targets for
inertal confinement fusion (ICF): Generation, transfer and absorption of radiation due to
ionized atoms in the plasma, as well as computation of data for equation of state (EOS).

My project of many years was to set up an integrated set of programs for the complete
modeling of populations of excited states of any atom in plasmas, and the corresponding
radiative properties. Such a code would enable precise simulation of radiation in hot plasmas,
give reliable opacities, and would give accurate diagnostics of laboratory and astrophysical
plasmas. This is still a challenge— although a lot of progress has been recently achieved—
because heavy atoms in hot plasmas may exist in millions of excited states, belonging to
many ionization stages. To this end I developed concepts, models and codes for dealing with
highly ionized atoms, their structure, radiative transition probabilities, cross sections for
excitations, recombination, autoionization, ionization, etc. Examples of these concepts
which proved to be useful, and are widely recognized, are the Parametric Potential
method*[2-6,10] for atomic wavefunctions, the Factorization-Interpolation method for
collision cross sections[63,72,78], and the Unresolved Transition Array concept.

These ideas, and original numerical methods - like the NJGRAF code[53] for
arbitrary recoupling coefficients, and phase amplitude algorithms for continuum
wavefunctions and integrals[87]- are the basis of the efficiency of the HULLAC code. At this
point this code allows to generate easily, accurately and quickly (a matter of minutes on a
workstation) a complete detailed, Collisional Radiative model for any ion stage of any atom,
with a sizeable number of levels (<1000 per ion).

The concept of Unresolved Transition Arrays (UTA) [see 54 for a review] was
introduced in 1978 with my French collaborators J. Bauche and C. Bauche-Arnoult . It is now
widely used to describe UV and X-ray spectra of highly ionized heavy atoms, where
thousands of lines coalesce in broad quasi continuum spectra. Fifteen of my papers are
devoted to the development of this concept. The UTA concept and the Parametric Potential
method are both incorporated into the highly successful Super Transition Array (STA) model
for opacities of my former student A. Bar-Shalom.

In the past few years, I implemented successfully in the NRL Hydro-code a model
developed by M. Busquet, which is a first order correction to LTE [96]. This simple model
proved to be very successful[[95].

Recently, I participated in the development of SCROLL (Super Configuration
Radiative cOLLisional model), a collisional radiative model based on super configurations,
with my long time collaborators A. Bar-Shalom and J. Oreg [93,94]

* For references, see the joined publication list.



Finally, I apply all of the above to the spectroscopy[13,15,28,40] and the diagnostics
of laboratory [50,56,68] and astrophysical plasmas[80—82], the modeling of X-ray
lasers[64,66,73] and computation of opacities for plasma simulations and target
design[103,104].

INTERNATIONAL CONFERENCE ORGANIZATION

Atomic Processes in Hot Plasmas, Jerusalem, Israel, March 1986.
85 Participants. Supported By the Israeli Ministry of Science and the Hebrew University.

CURRENT COLLABORATORS

I presently maintain close collaboration with the following scientists, in addition to the team
at NRL:

A. Bar-Shalom and J. Oreg, Nuclear Research Center Negev, Beer Sheba, Israel.
J. Bauche and C. Bauche-Arnoult, Laboratoire Aimé Cotton, Orsay, France.

M. Busquet, CEA, Bruyeres-le-Chatel, France.

U. Feldman and G. Doscheck, Space Science Center, Naval Research Laboratory.
J.C. Gauthier, Ecole Polytechnique, Palaiseau, France.

W. H. Goldstein, Lawrence Livermore National Laboratory.

R. Mancini, Physics Dept. University of Nevada, Reno..

TEACHING EXPERIENCE

Hebrew University, Jerusalem, Israel

1986 - 1988 Introduction to Computer physics (undergraduate, first time taught)
1984 - 1988 Computer physics (graduate, first time taught)

1978 - 1988 First year undergraduate Physics Lab (2 Semesters each year)

1975 - 1988 Research advisor of M.S. and Ph.D. students

1983 - 1984  Research seminar: Atoms and plasmas (graduate)

1981- 1982 Plasma spectroscopy (graduate)

1980 - 1982 General Physics for medicine students (2 Semesters each year)

1978 General Physics for first year chemistry and biology students: Waves
1976 - 1977  Plasma spectroscopy (graduate)

University of Paris-Sud (Orsay), France
1969 Atomic Physics (undergraduate)

1963 - 1966  Optics Lab (undergraduate)
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